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(54) SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce a package of MCM IC (Multi-Chip Module). 
SOLUTION: A MCM IC 51 is provided with a small chip 10, a large chip 20, a wiring Sjjj 
board 30 with electrical wiring 38 electrically connected between each of internal 
terminals 33 and each of external terminals 36, and an auxiliary frame 40 with 
electrical wiring 47 electrically connected between each of terminals 43 of the 
chips and each of terminals 46 of the board. The small chip 10 is arranged on the 
center of the wiring board 30 and each of electrode pads 13 is connected to each 
of the internal terminals 33 by each of connecting terminals 14. The auxiliary frame 
40 engages the perimeter of the small chip 10 and each of the terminals 46 of the 
board is connected to each of the internal terminals 33 by each of connecting 
terminals 48. The large chip 20 is overlaid on the small chip 1 0 and the auxiliary 
frame 40 and each of electrode pads 23 is connected to each of the internal 
terminals 33 by each of connecting terminals 24. This enables a multifunction, 

multion, MCM IC of CSP (Chip Size Package) to be enabled by diverting various chips which have been developed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The wiring substrate to which the internal terminal block was formed in the 1st principal plane, the 
external terminal block was formed in the 2nd principal plane, and each internal terminal and each external 
terminal were connected electrically, While it has two or more semiconductor chips with which the magnitude of a 
principal plane differs, and being arranged so that said each semiconductor chip may be piled up on the 1st 
principal plane of said wiring substrate. from the bottom in smalT order The semiconductor devicfe characterised ty 
connecting with said internal terminal block which counters, respectively mechanically and electrically. 
[Claim 2] While the small semiconductor chip is connected to the internal terminal block which is arranged in the 
center section of the 1st principal plane of said wiring substrate, and counters mechanically and 'electrically; and a 
large semiconductor chip piles up in the said alignment and is arranged on the small semiconductor chip The I: 
semiconductor device according to claim 1 characterized by connecting with the; connection terminal block: of the 
auxiliary frame which has been arranged at the_ periphery of the 1st principal plane of said wiring substrate, and 
was connected to the internal terminal block of a periphery mechanically and electrically mechanically and 
electrically. 

[Claim 3] The semiconductor device according to claim 1 characterized by. connecting the small semiconductor 
chip to the internal terminal block which is arranged in the center section of the 1st principal plane of said wiring 
substrate, and counters mechanically and electrically, and connecting with the internal terminal block of the- : 
peripherVjof thej st ^ plane of said wiring substrate mechanically and electrically while a largej: ^ 

semiconductor chip piles up in the said alignment and is. arranged on.the small semiconductor chip. 
[Claim 4] The manufacture approach of a semiconductor device according to claim 1 is equipped with the 
following process; (a). The wiring substrate preparation process that the wiring substrate to : which the internal 
terminal block was formed in the 1st principal plane, the external terminal block was formed in the 2nd principal 
plane, and each internal terminal and each external terminal were connected electrically is prepared; (b), 
Semiconductor chip preparation process that two. or more, semiconductor chips with which the magnitude of a 
principal plane differs are prepared (c) While being arranged so that-said eacK semiconductor, chip may^be piled up - 
on the 1st principal plane of said wiring substrate from the bottom in small order The connection process. - 
connected to said internal terminal block which counters, respectively mechanicaMy and electrically. 
[Claim 5] It connects with the internal terminal block which a small semiconductor chip is arranged in the center 
section of the 1st principal plane of said wiring substrate; and counters in said connection process mechanically 
and electrically. While a large semiconductor chip piles up in the said alignment and is arranged on a small 
semiconductor chip The manufacture approach of the .semiconductor device according to claim ^characterized 
by connecting with the connection terminal block of the auxiliary frame which has been arranged at the periphery 
of the 1 st principal plane of said wiring substrate, and was connected to the internal terminal block of a periphery 
mechanically and electrically mechanically and electrically. 

[Claim 6] The manufacture approach of the semiconductor device according to claim 4 characterized by 
connecting with the internal terminal block which a small semiconductor chip is arranged in the center section of 
the 1st principal plane of said wiring substrate, and counters in sajd connection processmechariicaljy and . 
electrically, and connecting with the internal terminal block of the periphery of the 1st principal plane of said 
wiring substrate mechanically and electrically while a large semiconductor chip piles up in the said alignment and 
is arranged on a small semiconductor chip. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for a semiconductor device and the semiconductor integrated 
circuit equipment (henceforth IC) equipped with the MCM (multi chip module) package, concerning the contraction 
technique of a package especially, and relates to an effective technique. 
[Description of the Prior Art] 

[0002] Generally, two or more semiconductor chips (henceforth a chip) are arranged two-dimensional on one 
wiring substrate, and the closure of the MCM package is carried out with a resin seal object or a hermetic seal 
object, and it is constituted. 

[0003] In addition, as an example which has described the MCM package, they are "VLSI packaging technical 

(below)" P213-P253 of Nikkei Business Publications, Inc. May 31, 1993 issue, and ******. 

[0004] 

[Problem(s) to be Solved by the Invention] By the way, contraction of the package of IC is demanded with the 
formation of a small thin form of the electronic equipment which uses IC. Then, the chip-size package of the size 
of the size of the semiconductor chip (henceforth a chip) with which the integrated circuit containing a 
semiconductor device was made, an EQC, or an abbreviation EQC (Chip Size Package or Chip Scale Package.) 
Hereafter, it is called CSP. It is developed. The demand of contraction of the 'package of IC is not an exception in 
IC equipped with the MCM package. 
r [0005] However, in the conventional MCM package, since two or more chips are arranged two-dimensional on one 
wiring substrate, a plan view area will become larger than total of the plan view area of two or more chips. 
:i[0006] The purpose of this invention is to offer the manufacturing technology of the semiconductor device which 
can reduce the package of the semiconductor device equipped with two or more semiconductor chips. 
[0007] The other purposes and the new description will become clear from description and the accompanying 
drawing of this specification along [ said ] this invention. 

[0008] . . . - — - - - - 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is._explained among invention 

indicated in this application. 

[0009] That is, the semiconductor device is characterized by connecting with the internal terminal block which 
counters, respectively mechanically and electrically while it is arranged so that two or more semiconductor chips 
with which the magnitude of a principal plane differs may be piled up on the 1st principal plane of a wiring 
substrate from the bottom in small order. 

[0010] The wiring substrate preparation process that the wiring substrate to which, as for the manufacture 
approach of the above mentioned semiconductor device, the internal terminal block was formed in the 1 st 
principal plane, the external terminal block was formed in the 2nd principal plane, and each internal terminal and 
each external terminal were connected electrically is prepared, While being arranged so that it may be piled up on 
the 1st principal plane of said wiring substrate from the bottom in the semiconductor chip preparation process 
that two or more semiconductor chips with which the magnitude of a principal plane differs are prepared, and 
order with said each small semiconductor chip It has the connection process connected to said internal terminal 
block which counters, respectively mechanically and electrically. 

[001 1] since the semiconductor chip of plurality [ semiconductor device / said / which was carried out ] is 
accumulated on the wiring substrate — the area of the plane view — the magnitude of the semiconductor chip of 
the maximum plan view area, and abbreviation — it becomes equal. 

[0012] Since two or more semiconductor chips can be carried according to the manufacture approach of the 
above mentioned semiconductor device, without changing a function and a internal structure, new development 
and the large design change of IC can be omitted, and the development cycle and expenses of a new product 
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■equivalent to a one chip package can be reduced sharply. 
[0013] 

[Embodiment of the Invention] Drawing 1 shows the semiconductor device which is 1 operation gesta It of this 
invention, and the transverse-plane sectional view where (a) meets an abbreviation part cutting top view, and (b) 
meets the b-b line of (a) in part, and (c) are transverse-plane sectional views which meet the c-c line of (a). It is 
the explanatory view of each process showing the manufacture approach of the semiconductor device which is 1 
operation gestalt of this invention after drawing 2 . 

[0014] In this operation gestalt, the semiconductor device concerning this invention is constituted as an IC 
(henceforth MCM-IC) equipped with the MCM package, it is shown in drawing 1 — as — MCM-IC51 — the 
magnitude of a flat-surface configuration — ****** — with a chip 10 and a chip 20 The wiring substrate 30 to 
which internal terminal 33 group was formed in the 1st principal plane 32 of the substrate body 31, external 
terminal 36 group was formed in the 2nd principal plane 35, and each internal terminal 33 and each external 
terminal 36 were electrically connected by each electric wiring 38, It has the auxiliary frame 40 to which tip side 
terminal 43 group was formed in the 1st principal plane 42 of the frame body 41, substrate side edge child 46 
group was formed in the 2nd principal plane 45, and each tip side terminal 43 and each substrate side edge child 
46 were electrically connected by each electric wiring 47. 

[0015] The small chip 10 is connected mechanically and electrically to each internal terminal 33 with which each 
electrode pad 13 counters by each connection terminal 14 while it is arranged in the center section of the 1st 
principal plane 32 of the wiring substrate 30. It is connected mechanically and electrically to each internal terminal 
33 with which each substrate side edge child 46 was arranged by the periphery in the 1st principal plane 32 of the 
wiring substrate 30 by each connection terminal 48 while fitting of the auxiliary frame 40 is carried out to the 
periphery of the small chip 10. The large chip 20 is connected mechanically and electrically to each internal 
terminal 33 with which each electrode pad 23 counters by each connection terminal 24 while it is repeated and 
arranged on the small chip 10 and the auxiliary frame 40. The resin seal of the small chip 10, the large chip 20, 
and the auxiliary frame 40 is carried out with the resin seal object 50 fabricated on the 1 st principal plane 32 of 
the wiring substrate 30. 

[0016] Hereafter, the manufacture approach of MCM-IC which is 1 operation gestalt of this invention is explained. 
The detail of the configuration of said MCM-IC is clarified by this explanation. 

[0017] In the manufacture approach of MCM-IC concerning this operation gestalt, the chip (henceforth a small 
chip) 10 with a small flat-surface configuration and the chip (henceforth a large chip) 20 with a larger flat-surface 
configuration than the small chip 10 are prepared as shown in drawing 2 . The small chip 10 and the large chip 20 
have an electrode pad for taking out a semiconductor integrated circuit electrically outside formed in the 1st 
principal plane which is an active area side by each while having a desired semiconductor integrated circuit made 
from.-the condition of .a semi-conductor wafer. .(not shown), in.the .so-called Jast process of IC* respectively—In the. 
dicing process which is a process of the so-called beginning of the back process of IC, when a semi-rconductor 
wafer is divided by the monotonous configuration where a square is small, it will be manufactured by the small 
chip 1 0 and the large chip 20, respectively. 

[0018] Many electrode pads 13 are arranged in the shape of a matrix over the whole abbreviation surface by the 
1st principal plane 1 1 which is the active area side of the small chip 10 as shown in drawing 2 (a) and (b). Each 
electrode pad 13 is constituted so that it can connect mechanically and electrically with the bump of the wiring 
substrate which carries out a postscript. In addition, 12 is the 2nd principal plane of an active area side and the 
opposite side. 

[0019] Many electrode pads 23 are arranged in the shape of an array in the periphery by the 1st principal plane 21 
which is the active area side of the large chip 20 as shown in drawing 2 (c) and (d). Each electrode pad 23 is 
constituted so that it can connect mechanically and electrically with the bump of the wiring substrate which 
carries out a postscript Only the part to which, as for the magnitude of the plane view of the large chip 20, the 
train of the electrode pad 23 projects at least to the small chip 10 is set up so that it may become large. In 
addition, 22 is the 2nd principal plane of an active area side and the opposite side. 

[0020] On the other hand, in a wiring substrate preparation process, the wiring substrate 30 shown in drawing 3 is 
manufactured. The wiring substrate 30 shown in drawing 3 is equipped with the substrate body (henceforth a 
body) 31 formed of insulating substrates, such as a ceramic and a glass sinking-in epoxy resin, and the body 31 is 
formed in the square plate configuration of having a larger outer diameter a little than the outer diameter of the 
auxiliary frame 40 which carries out a postscript. 

[0021] Many internal terminals 33 are arranged by the 1st principal plane 32 of a body 31 in the shape of a matrix 

-4- 



•over the whole abbreviation surface, and the bump 34 for internal terminals. (henceforth an inner bump) protrudes 
on each internal terminal 33. The number of the internal terminals 33 is set up so that it may become the sum of 
the number of the electrode pads 13 of the small chip 10, and the number of the electrode pads 23 of the large 
chip 20, and arrangement of each internal terminal 33 is set up so that it may correspond to arrangement of each 
electrode pad 13 of the small chip 10, and arrangement of each electrode pad 23 of the large chip 20. The gold 
(Au) which is a conductive ingredient is used and the inner bump 34 is formed in suitable projection configurations, 
such as a semi-sphere configuration, by means, such as the galvanizing method, and vacuum deposition, the 
wirebonding method. The inner bump's 34 outer diameter is set up so that it may become large a little rather than 
the outer diameter of each electrode pads 1 3 and 23. 

[0022] Many external terminals 36 are arranged by the 2nd principal plane 35 of a body 31 in the shape of an 
array in the outside periphery, and the bump 37 for external terminals (henceforth an outside bump) protrudes on 
the external terminal 36. The number of the external terminals 36 is set up so that it may become equal to the 
number of the internal terminals 33, and arrangement of each external terminal 36 is set up so that it may be in 
agreement with the specification of a mounting board (not shown). The solder ingredient generally used on the 
occasion of mounting of 1C is used, and the outside bump 37 is formed in suitable projection configurations, such 
as a semi-sphere configuration, by means, such as joining of a solder ball. 

[0023] Inside the body 31, it is laid so that much electric wiring 38 which connects the internal terminal 33 and 
the external terminal 36 electrically may become independent electrically to a book and each other. 
[0024] In this operation gestalt, the auxiliary frame 40 shown in drawing 4 is manufactured. The auxiliary frame 40 
shown in drawing 4 is equipped with the frame body 41 formed in the frame configuration by insulating materials, 
such as a ceramic and a glass sinkingHn epoxy resin, and the frame body 41 is formed in the square frame 
configuration of having a larger bore a little than the outer diameter of the small chip 10, ami an outer diameter 
[ a little ] smaller than the outer diameter of the wiring substrate 30. The thickness of the frame body 41 is set up 
so that the thickness of the small chip 10, abbreviation, etc. may be spread and may become. 
[0025] Many tip side terminals 43 are arranged by the 1st principal plane 42 of the frame body 41 in the shape of 
an array, and the frame bump 44 protrudes on each tip side terminal 43. The number of the tip side terminals 43 
is set up so that it may become equal to the number of the electrode pads 23 of the large chip 20, and 
arrangement of each tip side terminal 43 is set up so that it may correspond to arrangement of each electrode 
pad 23 of the large chip 20. The gold (Au) which is a conductive ingredient is used and the frame bump 44 is 
formed in suitable projection configurations, such as a semi-sphere configuration, by means, such as the 
galvanizing method, and vacuum deposition, the wirebonding method. The frame bump's 44 outer diameter is set 
up so that it may become large a little rather than the outer diameter of the electrode pad 23 of the large chip 20. 
[0026] The tip side terminal 43 and the substrate side edge child 46 of a same number individual are arranged by 
the 2nd principal plane 45 of. the. frame body 41 in the shape.otan array,.and arrangement of each, substrate side - 
edge child 46 is set up so that it may correspond to each external terminal 36 in an outside periphery among the 
external terminals 36 of the wiring substrate 30. Inside the frame body 41, it is laid so that much electric wiring 47 
which connects electrically the tip side terminal 43 and the substrate side edge child 46 may become independent 
electrically to a book and each other. 

[0027] In a small chip connection process, the small chip 10 is connected to the wiring substrate 30 concerning 
said configuration prepared at the wiring substrate preparation process mechanically and electrically as shown in 
drawing 5 by the flip chip method. That is f the small chip 10 turns the 1st principal plane 1 1 side to the 1st 
principal plane 32 side of the wiring substrate 30, and it is arranged in the said alignment, and each ** bump 34 of 
a center section is adjusted among inner bump 34 groups of each electrode pad 1 3 of the small chip 1 0, and the 
wiring substrate 30 as shown in drawing 5 (a). If it contacts the small chip 10 and the wiring substrate 30 by 
pressing under heating, thermocompression bonding of each electrode pad 13 and each ** bump 34 is carried out, 
and since the connection terminal 14 shown in drawing 5 (b) is formed, respectively, it will connect mechanically 
[ the small chip 10 and the wiring substrate 30 ] and electrically. 

[0028] In an auxiliary frame connection process, the auxiliary frame 40 concerning said configuration is connected 
to the assembly to which the small chip 1 0 and the wiring substrate 30 were connected as mentioned above 
mechanically and electrically as shown in drawing 6 by the flip chip method. That is, when the auxiliary frame 40 is 
turned to the 1 st principal plane 32 side of the wiring substrate 30 in the 2nd principal plane 45 side and fitting is 
carried out to the periphery of the small chip 10 as shown in drawing 6 (a), each ** bump 34 who exposed by the 
periphery of the outside of the smallness chip 10 among inner bump 34 groups of the wiring substrate 30 with 
each substrate side edge child 46 of the auxiliary frame 40 is adjusted. If it contacts the auxiliary frame 40 and 
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the wiring substrate 30 by pressing under heating, thermocompression bonding of each substrate side edge child 
46 and each ** bump 34 is carried out, and since the connection terminal 48 shown in drawing 6 (b) is formed, 
respectively, it will connect mechanically [ the auxiliary frame 40 and the wiring substrate 30 ] and electrically. 
[0029] In a large chip connection process, the large chip 20 is connected to the assembly to which the small chip 
wiring substrate assembly and the auxiliary frame 40 were connected as mentioned above mechanically and 
electrically as shown in drawing 7 by the flip chip method. That is, the large chip 20 turns the 1st principal plane 
21 side to the 2nd principal plane 12 side of the small chip 10, and it is arranged in the said alignment and each 
electrode pad 23 of the large chip 20 and the frame bump 44 of the auxiliary frame 40 are adjusted as shown in 
drawing 7 (a). If it contacts the large chip 20 and the auxiliary frame 40 by pressing under heating, since the 
connection terminal 24 with which thermocompression bonding of each electrode pad 23 and each frame bump 44 
is carried out, and they are shown in drawing 7 (b) will be formed, respectively, it will connect mechanically [ the 
large chip 20 and the auxiliary frame 40 ] and electrically. Since the auxiliary frame 40 is electrically connected to 
the wiring substrate 30 by the connection terminal 48, the large chip 20 will connect with the wiring substrate 30 
electrically through the auxiliary frame 40. 

[0030] It is fabricated so that the resin seal object 50 shown in the wiring substrate 30 to which the small chip 10 
and the large chip 20 were connected as mentioned above in the resin seal object forming cycle (not shown) at 
drawing 1 may carry out the resin seal of the small chip 10, the large chip 20. and the auxiliary frame 40. In the 
semiconductor integrated circuit of the small chip 10, in this condition, it will be electrically pulled out by the 
bump 37 outside the wiring substrate 30 through the electrode pad 13, the connection terminal 14, the internal 
terminal 33 of the wiring substrate 30, electric wiring 38, and an external terminal. Moreover, in the semiconductor 
integrated circuit of the large chip 20, it will be electrically pulled out by the bump 37 outside the wiring substrate 
30 through the electrode pad 23, the connection terminal 24, the tip side terminal 43 of the auxiliary frame 40, 
electric wiring 47, the substrate side edge child 46, the connection terminal 48, the internal terminal 33 of the 
wiring substrate 30, electric wiring 38, and the external terminal 36. 
[0031] According to said operation gestalt, the following effectiveness is acquired. 

** While arranging a large and small chip so that it may be piled up on the 1 st principal plane of a wiring substrate 
from the bottom in small order, since [ on which a large chip size, abbreviation, etc. spread the magnitude of a 
package by connecting the electrode pad of each chip to the internal terminal block which counters, respectively 
mechanically and electrically ] it is reducible, moreover, MCM-IC of CSP is realizable by various functions and 
many pins. 

[0032] ** Since various kinds of chips of finishing [ development] as a chip of the size which constitutes MCM- 
IC already can be used without changing a function and a internal structure, new development and the large 
design change of MCM-IC can be omitted, and the development cycle and expenses of a new product equivalent 

, to. a.-one chip .package canJbe- reduced sharply . - ~ — — - —-•'•—•« - - 

•[003S]. Drawing 8 shows the semiconductor device which is the operation gestalt 2 of this invention, and the ■■ 
transverse-plane sectional view where (a) meets an abbreviation part cutting top view, and (b) meets the b-b line 
of (a) in part, and (c) are transverse-plane sectional views which meet the c-c line of (a). 

[0034] The auxiliary frame is omitted and the point that this operation gestalt 2 differs from said operation gestalt 
1 is in the point that the large chip 20 is directly connected mechanically and electrically to the wiring substrate 
30 by connection terminal 25 group with the high back formed in the outside periphery in the 1st principal plane 
32 of the wiring substrate 30 of the bump (not shown) outside the array. 

[0035] According to this operation gestalt 2, since the auxiliary frame is omitted in addition to the effectiveness 
of said operation gestalt 1 , the effectiveness that a manufacturing cost can be reduced further can be acquired. 
[0036] Although invention made by this invention person above was concretely explained based on the operation 
gestalt, it cannot be overemphasized that it can change variously in the range which this invention is not limited 
to said operation gestalt, and does not deviate from the summary. 

[0037] The number of the chips to repeat may be more than three pieces or it of not only two size but the Onaka 
smallness. 

[0038] The bump for forming a connection terminal may not restrict for arranging in a wiring substrate, but may 
arrange in each chip, respectively. 

[0039] The closure object which closes a chip and a connection terminal block may not be restricted for 
constituting on a resin seal object, but may be constituted on a hermetic seal object 

[0040] The outer lead which protrudes on the external terminal of a wiring substrate may not be restricted for 
constituting in the ball grid ARE r (ball grid array) structure by the solder bump, but may be constituted in pin grid 
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'array (pin grid array) structure etc. 

[0041] what is limited to it although the above explanation explained the case where invention mainly made by this 
invention person was applied to MCM-IC which is a field of the invention used as the background — it is not — 
yes, it is applicable to the semiconductor device at large in which two or more chips are carried like Brit IC. 
Especially this invention can acquire the effectiveness which applied and was moreover excellent in the 
semiconductor device with a small package by various functions and many pins. 

[0042] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among invention 
indicated in this application is explained briefly. 

[0043] While arranging a large and small chip so that it may be piled up on the 1st principal plane of a wiring 
substrate from the bottom in small order, since [ on which a large chip size, abbreviation, etc. spread the 
magnitude of a package by connecting the electrode pad of each chip to the internal terminal block which 
counters, respectively mechanically and electrically ] it is reducible, moreover, the small semiconductor device of 
a package can consist of various functions and many pins. 

[0044] Since various kinds of chips of finishing [ development ] as a chip of the size which constitutes a 
semiconductor device a**ady can be used without changing a function and a internal structure, new development 
of a semiconductor device and a large design change can be omitted, and the development cycle and expenses of 
a new product equivalent to a one chip package can be reduced sharply. 



[Translation done.] 



* NOTICES * 

JP0 and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

TDrawing 1] The semiconductor device.which is 1 operation .gestalt of this invention is. shown, ^andihe transverse-.-. . 
plane sectional view where (a) meets an abbreviation part cutting top view, and (b) meets the b-b line of (a) in 
part, and (c) are transverse-plane sectional views which meet the c-c line of (a). 

[Drawing 2] (a) — and the part (b) indicates a small chip to be — a cutting front view — and it is an abbreviation 
bottom view a part, (c) — and the part (d) indicates a large chip to be — a cutting front view — and it is an 
abbreviation bottom view a part 

[Drawing 31 The wiring substrate used for the manufacture approach of the semiconductor device which is 1 
operation gestalt of this invention is shown, as for a cutting front view and (b). an upper half is a top view and the 
lower half of a part of (a) is a bottom view. 

[Drawing 41 Similarly the auxiliary frame is shown, as for a cutting front view and (b), an upper half is a top view 
and the lower half of a part of (a) is a bottom view. 

[Drawing 51 the small chip connection process in the manufacture approach of the semiconductor device which is 
1 operation gestalt of this invention — being shown — **** — (a) — a part of time of connection — a cutting 
front view and (b) — the part after connection — it is a cutting front view. 

fPrawing 61 the same — an auxiliary frame connection process — being shown — **** — (a) — a part of time 
of connection — a cutting front view and (b) — the part after connection — it is a cutting front view. 
fPrawing 71 the same — a large chip connection process — being shown — **** — (a) — a part of time of 
connection — a cutting front view and (b) — the part after connection — it is a cutting front view. 
fPrawing 8] The semiconductor device which is the operation gestalt 2 of this invention is shown, and the 
transverse-plane sectional view where (a) meets an abbreviation part cutting top view, and (b) meets the b-b line 
of (a) in part, and (c) are transverse-plane sectional views which meet the c-c line of (a). 
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•[Description of Notations] 

10 — A smallness chip (semiconductor chip), 1 1 — The 1st principal plane, 12 — The 2nd principal plane, 13 — 
An electrode pad, 14 — A connection terminal, 20 — Large chip (semiconductor chip); 21 [ — Connection 
terminal, ] — The 1st principal plane, 22 — The 2nd principal plane, 23 — An electrode pad, 24 25 [ — The 1st 
principal plane, ] — A tall connection terminal, 30 — A wiring substrate, 31 — A substrate body, 32 33 — An 
internal terminal, 34 — The bump for internal terminals (inner bump), 35 — The 2nd principal plane, 36 — An 
external terminal, 37 — The bump for external terminals (outside bump), 38 — Electric wiring, 40 [ — A tip side 
terminal, 44 / — A frame bump, 45 / — The 2nd principal plane, 46 / — A substrate side edge child, 47 / — 
Electric wiring, 48 / — A connection terminal, 50 / — A resin seal object, 51 / — MCM-IC (semiconductor 
device). ] — An auxiliary frame, 41 — A frame body, 42 — The 1st principal plane, 43 



[Translation done.] 
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(57) 

IVkM] MCM • I C«Vs"Jr— v f £r*6>.M"5„ 
Mffc^Sl MCM • I C 5 1 l±/h^->7 p l 0, 

^se*i 3 8 s nfcKa&ss 3ot, ? 

««?-4 3 i*S«fl!US1^4 6 itfS#**B*l4 7-C* 
fil£i&S;&3 0«)if>*AK:E11&*i-C«-mff'<9 K13 

*#rt«i*3 3fc*«Wii^i4"Tr«isix, *t*# 

4 0B/hf^l 0(D^Jl»C^$HT=S-St5ffiyffi : F4 
6^#rt»«W-3 3»C«-«gWW-4 8T«*6S^ *^ 
y/2 0fi/hf'^l«, *ftb#4 0©±fc»;ta&*i/t 
S/ -K 2 3 3 3 2 4 T? 

#f^T*C S P©M,CM - -I C#W-' 



4i ^ tap tffo 51 5Q 
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[#fF!«#©«5B] 

[»#*l] 8l$iBK:rt»«^»#«J*£;h,*2±. 

**fiOiNMcf L y^ , i:«r«iT*S!J, WIS****? 1 
5 fcEfiSft-Cl^S i £ tfc, **v?*ttt 

1 £ffi©*ifetofcE«£*xT#fi1-Srttt«m& fcflM* 

T^Stttlc, fiffEEi&ISJS©^ 1 £®©J3i2g&fc:E 
«SixTJB5a»©ft»^#U^«»a^*ftWfca« 

;h,T^5wifc#«k^3^#^lfcEtt©¥^#g 

So 

[W#*3] /h$v^^^s/^ff[|EI£i^S«rom 

TV^kktK:, MI£Ei&S«©lfl i ±E©J132SB©rt 

4 ] ttim 1 fcE«t©¥*fEK11©»36#i& 
liROISSrtiltv^, (a) J&liffitertaWf- 

&*b8eJtSttlMKr&. (b) ±a5©*#s*** 
s» ^!Pf$^5***f y ^*Pif 
IS, (c) IWE'friWflE^y^/hSv^lPlJcT^fe 

BtfiaEilSSS©^ i iaf©±te«**«e* «t 5 &E*£ 
y^tWEEWMKOJII 1 XE©**gB»-Eil£*b-C# 

b Naiaww* v ^aift^ ? ^©i fc nifties 

tafcixTEESiiS tth\z. ttSEEi»S«©S& l xffi 

r/^iSttEEIMfcKOJB 1 £ffi©**SPKEg£;h/C2t 

v ^^Stt^ b^Ctti*?- s» !/0±fclB.C?«Hc* 

iafeftTEESiVSk tt>fc\ firEEiS!g«©§l 1 X® 



.2 

£ t 1"* 4 fce*©¥8M«S«©l!]3Br# 

ft. 

[00 0 1] 

fc, v«5/^— 5?©JS/J^E«fcHU M*Lfi, MCM (m 
ulti chip module) /<y*r— i?&18£z. 

io [fi£*©gtf&] 

[0 0 0 2] —HSCK. MCM/<y^- v>fi— tfc©E>6&g 
«©-hfc*R«©¥i*#* L 5':7 p (HT, f^iv* 

[0 0 0 3] Jfcds, MCM/<5<^- *S&ifc<X3bZ>Mk 
UTI1,. tta^ttBSBPttl 9 9 3^5^ 3 1 BUff 

© rvLS i*<y>r— *?-y*f&M (T) j P2i3~p 

2 5 3, J&Sfc5. 
[0 0 0 4] 

t-{X-/<^-v' (Chip Size Packa 
g e $fcliCh ip Scale Package, H 

so [0 0 0 5] Li»U*aSfe x ^OMCM/^-ir- 

7V>¥9«9ft©lt*i J: D t** < <CoT Life 5„ 
[0 0 0 6] *3BW©I«jf4 x fflgtmn^Wf-iy?* 

[0007] 4&no«ffifebtJt|c*ottoift£!PHft 

<f5ffc5 5. 
40 [0 0 0 8] 

»M0 5-t»«««ftt>0©«ltrR«-t*utf, ft©»9 

[0009] vmwamtts xs©^c^ z& 

m% 5tt*fl©¥»flc^ y V^*fcT*» &E»* 

«©^ 1 ^ffi©±l-Sl^aft5 «t 5 fcE«S*vCV*« i 

[ooio] «rELfc4|is»*iiii©*3ft*jfef± % in i ± 
so s^rtiFs^ii^^snm 2 ^ii)c^«MRFai«t«A 
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(3) 

3 

# W fc 5 y ^UM* * y 

BtiisBaiiists©^ i *iBo±fc3**«*« j: 5 iriae$ 

[ooiii ireufc^i^tiii***©^**? 
:/asg2«is«©±Kffi^afrfc*vtv^;fcfe, *©¥« 
s©a««*^ffilsi«<off#f y ?>©*£ $ t « 

«£L<ft5o 

[0 0 12] tWBUfciMW«1t©»5S*ft»wJ:ixtf, 
i*s-c*5fcft» I c©*HMHB"****RW- 

[0013] 

¥&#^@&^L,-C:fc?K (a) W»»r¥ 
SB. (b) »± (a) Ob-bJftfciGSjEffiBrfloBL 
(c) tt (a) Oc-cl!»c}B5jEffi»fffiBI"C*>5. El 

[0 0 14] *Jt*»*fc#W*T, ^WKtRSiW* 
MCM^y^-v'^ffix.TV^ I C (fiAT, M 
CM - ICiV^5. ) t fCii*tbt^5. 01^ 
$HTV>5 J:5fi». MCM • I C.5 1 »±¥ffiJIMK©:*:# 

fl£3 l©*Sl£ffi.3 2trtW3 3Sf«$^2 

**M*»*-3 6 t*s#S^Sail&3 8tcJ:o-C«^^ 

mztitcmmmm 3 0 1 , ###4 1 ©n 1 ±B4 2 k 

f yyflJS^- 4 3JiiS^$nf 24B4 5 

4 6 £as#m*uett4 7 <£ o t s&ft $ MzM 
Sb#4 o i-*Hi*.-cv*5. 

[0 0 1"5] /hS^f^yi 0*±&i&S«3 0©f 1± 

53 2cD4 , *gpt-ias$tu'c , ' >; 5 1 1 tt-x #mfii^y 

Ki 3##fo^5*rttt^3 3fc**lWf 1 4tc<fc 

SffttMl?- 4 .6 ^EMXfi 3 0 ©|g 1 £ffi 3 2 fc*S It 5 
H52»U:iEyUSftfc*rtaMIS*- 3 3 \z 

7*2 o tt/hSi^y :/if0&J:<JftMb#4t> ©±fc*ia» 
g>*vaEB£*vC^S&£: fcJc^frM*? K2 3#*£ 

ft-fS'&rtgBffi^S 3tC#^Sg^2 4Klior«t*fl^ 



4 

®3 2 ±K/ftj»*nfc»jB»jh*5 o\zxoxmmm± 

[0016] WT. *38WO-«»»ttt?*)aMCM • 

CM • I C<Dffif&<D&m&Wbi>*K2frZ>. 
[0 0 17] Emcjj^ftTi^S.fcSte:, #lli£^t§K 
#5MCM • I C<0«5t*8felC*5t^TI±, TEAM** 1 * 
$V^?7" (WT. /J^yT'iV?. ) 10t, ¥ffi?f£ 

£v>5, ) 2 0iasjBS:S;lV5. ti&yzri 0&£Xf* 

«ls]SS£f£!)&:§:H5i:i:t>^ 7^f^-^!)7fll 
ffi-f-fciixom^y Ktr»jaiS*v«, I CcDBfffi^XS 
ai-'N*5jE^©/J> $ ft¥«^4K»-#»r £ w k £ 

[0 0 18] 1212 (a) tsXTf (b) fc*S*VC^5J: 
/J^yT'l OOT^f-fT' • T*B!lT?fc3^1 
±ffil 1 \zl±gr%z®<DmM'<y Kl 3is, «&£ffifc*>fc 

ctthj y^^^jciHyii^ixTi/^o #me^y Kl 

y . zcy T{M£R*MH0©Sfl2£BT-;fe5o 
[0019] 1212 (c) &£xf (d) Jc^snrt^ i 

30 £B 2 1 |C|±#^C<gCCime^ y K 2 3 *S, ^ia^Pt-*5V> 
T7WttE?l$nt^5, y K2 3 Ji^ffi 

J:5fc«*S*vTV^5.- 0 <0¥®m©^# $ 

fi/jN^ y r 1 0 JCM LT'>ft < t tmffi^^ y K 2 3 ©?U 

* W 5 &1£ »t tt^c # < ft ^ <t 5 teKJt $ nx ^ 5 . 
ft*5, 2 2{4Ti'7 i -<y • TWk5LttM<om2^ffi 

[0 0 2 0] BB«lSffiiP«XSt43VNT, HI 3 \Z 

^$HT^5SEi^S«3 0*«JtS*V*« E13tC^$n 

*flcfcv^5. ) 3 l*rfll*.T*$!) v *flc3 lttlftlBi-5 

^©ffi^4fcl-^$tuT^5. . 
[0 0 2 1] ##3 1 1 £B 3 £fctt#&<B©rtifc 
3 3 *|l»^ffiK: ipfco.-C-v h y y ■ ^«K:SB9!I 

eomU'J^ '/7 s MOKiWtt^ y-K 1 3 ©ittw^ y 7"' 
so 2 0©®®/<?/ K2 3,©Sci:©fptcft v 5 J; 5fcR^*Jx-. 
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(4) 

5 

/*y Kl 3 ©Eg, *5.fctf;*;^y:/2 0 ©fr*** 5> K 

2 3©eW-#£i"3±^R£&*vC^3. rt/<>'^' 

3 4rt^m't*W^T*)?)^ (Au) iSttfl!§*vr, *o 

73 4<Dft%k&&18te<>*>y Kl 3, 2 3©*H£.fc<9 
T7C# < ft 5 J: 5 fcRJS £ *i>T v ^ 5 . 
[00 2 2] 31©I2±I35 fc.r±#MMH<00-ffl 

■fh^b* ) 3 7^S^iitV^« ^«|J«^-3 6©* 
0, £fl-g&i£^3 6 ODEfiHH^Ji?- K (BaW) © 

[0 0 2 3] #ft3 l©rtttlCf±rttt4||^-3 3 £*t-gfl« 
=F 3 6 £ SrmiRWKiSHRi-SWWEai 3 8 2 20 

[0 0 2 4] *HJ6^<®lwt5V>Tf±, ®4t^$JxTV> 
5tt|jj#4 0*sfflJi$ix5. H4fc5*S*i/C^5*tSM* 
4 014*7? y^-^jlf9^*«3L**->«MB«©lfel»a- 
WfcJ:oT#JtMKfc#J*£ftfc##*4 l«r«*.T:ls 
15 , 4 1 Wbf- y7"l0 ©^£1 «fc 9 i>m=F±£ * 

©rtg£Ei&Stg3 oonii !? t>*fT/h£»©*«k 
Srfl-f *E*»©«**5»=«**ih."CV^5. #*#4 1 
(OW^'bf-yf.X 0©J¥££B^?L.<ft?>J;5t-lS:S 

[0 0 2 5] ###4 1 ©Ilil4 2 lc»i#®:<@©1f- 
s/^fi!ligT-4 3#7 WttlwEJiJSfrvCSs*), 
ffi!|ig-?-4 3 IC|±#/<V7'4 4 2S3?t§:£:h--CV^ <> ?"y7* 
ftilffi^ 4 3 ORtt*^ y 7° 2 0 <D*M'* V K 2 3 ©I* £ 

©Efite:*: 1 ? 1 - ©3-m®^* y K 2 3 ©EBI-StJS 

(Au) *SttJB£*l,-C. fcottfrS^fefcJ: 
[0 0 2 6] ###4 lCDfg2£S4 5lC(4^y^ffi 

T-4 3 £G38c<@©£;£<B!liSB-4 6iP7W*i:E5^H 

T*5 0 N #£KflMtf- 4 6 QEBttEfeStt 3 0 ©fl-95 
«^3 6<D5 *>^J9iaSl5t fc»7 5 3 6 teStJS 

7TB**-4 3 £S«<B!I3S^4 6 £ «rm5KM^4KRi-dV 
&EH4 7 zvMw*fttti::8liici-* <t 5 left 

K£*vcv*5. 50 



[00 2 7] BEilftK«flMiXS-eJWi**bfcStrlEfl!l*t 
ff£Gtt£«3 O^ri/h^-y^l OdS, /h^y^S^X 
gKfc^T, 7y y:/^y:/ftfc'«fcoTlII5(;^$*l/r 

05 (a) le^$^T^5«tpte, /h^-y^i Oj&sJSI 
Sil HP!)&Ei&St£3 0©fliI3 2«!)IC(fi]l7-C, 
|^£>&fc:Eg£*vC, /hf 7^1 0 cD&mH^ y 
Kl 3 i:E^S«3 005F*3/<>'7'3 4 If© ? *>4>*gB© 

§^y7"3 4i:iS5S^^5. frf-yfi obtmm 
S30t asjaSTFTif & $ *i<5 £ . &nM'< y K 1 3 £ 
£fas<>"73 4 ti>m&>££)n>X. m5 (b) {£;S£*t 
-CV*5«HK*?-l 4#-tii^e*uJli?***t*fc«>, >J^y 
y 1 0 £ E)&S1K 30i tt«*ttavo*»WteSStt$*l 

[00 2 8] J£i.-h© J: 5 J- LT/J^ y7l0t E&SS 

3 o bimmztt&&#tetem&mmz&z>4&®W4 

OAK -*l«i««»XS»=*sv^T % 7 y y^yT'i&fc J: 

JM. i"i&t>*>, El 6 (a) KTjkZinx^^ko^, 
ttli#4 0 2 £85 4 5 fi|$rSlH&i& 3 0Ofl±I 

3 2«0»w(6](tfe^T, /hf?7*l 0CO^-JltC«-g-$ix5 
t v Mlb# 4 0 4 6 £ EiBSSffi 30<Drt 

/W3 4»©5Vhfy7"i o(D*HW<D^iaas-eRtti 

Lfc=S-l*3^>'7'3 4 ffitb#4 0 tEH 

3S«3 0i:*s*PJBT-C««*Jx4i. 4 6 

b&f*i'<>-73 4 i*SfRE#**uT» EI6 (b) l^i* 
^^TV^5^!Kffi^ : •4 8«s-t*u-P*v»***u5fc«>, ffiSb 
#4 0 b&mm&L3 0 fcfi«««)i»o«ft«)K«RS*l, 

[0 0 2 9] ^ ±© J: 5 LT/hf 1 y TlE^atgSS:^ 
t«|b#4 0 £^^$tbfc«aAWeH^y7*2 0 

Jil5„ El 7 (a) ^$^T^5i5tC x 

■kf-y-fl 0^1 1±I2 HRIST/h^yr/l 0©^2£ 
ffil 2ffl!HC(BjttT, Ir)'06*)^EB$^T, TC^y 

7°2 Oro^fS^? K2 3 i*ttb#4 0<^>#/<>'7'4 4 
i:#S5*S*l/S. 7Cf L s'7 , '2 0£^Sb#4 0t*s*D!RT 
T**¥S**v6£. y K2 3 t£#/^:7-4 4 £ 

#f^JE*$*uTHI7 (b) Ul***tT^5*a«SH t 2 4 
#^*b^**X^**v5rt*, 0 £fflH3#4 0 

£»4SI«W* i om^«)i^!K$*l'fc^flS^)i5o 

4 0 ISEi&Sffi 3 0 tc^iS^ 4 8 K J: ott^ti 
*&£*VC^5fc», ■kf-y-7'2 0f4ffl|b#4 0«r?>LT 

[0 0 3 0] ^±©.1; ptc: Lt/>f y7"l OisXXf^ 
7 7*2 0 ^^3R * *t ^BRXfi 3 0 ic tt*MB# JhfrjfcJIS 
X® (H**-f) fe*3^T, HlK:***T,-C^5»Jg» 
Jh^5 0dS/J^y7*l 0, 0*5 «fctf*ftg!]# 4 



7 

SS3I3 8*5,t^gB^§r^LTia^Stg3 oc^y 
7-3 7Ul«*Wte3l#a$iXfc:t*lftfcfcoTV'>a. * 

3. &J^Si^2 4, mSi*4'0Cfyy**f4 3, m 
^SE*|4 7, 6, ^ffi^-4 8, 

3 OODrtttW^f-S 3, mmBEilS3 8 *5 .fclWttMfr?' 3 6 

[0 0 3 1] tulB^ife^flg^J:Htf, frcotomnmhti 

5. 

<D ^/J-©^ y T'fc/h S v ^HtcT*> b&MmsioW, l * 

^f- y :/©*# £ t B&^£ b < r t d5-e^ 5 

fcfc. ^tii^i^yet^tc s pomcm • ic 

[0 0 3 2]© MCM- I C4«*t5^©f 
JE*i"fcttffli-5 w fc#T?#3fc*» MCM • ie©8r 
• v<y |l3i?©f?rSp 3 D©R15 B #iH J $>ft&ffl 

[003 3] 08 tt#JS9! ©HJS^a 2 Tifc 5 
BSr^UTfeD, (a) tt— aWOWWffiBU 
(b) [4 (a).©b-b**fc»5:£BGWffiBL (c) 14 
(a) <Dc-c*lfc}G5lEffi»rffiH-e*><5. 
[00 34] ^Htfc^fiS 2 WfSHfli^lS lt^iS^i 

y:/2 0^Ba^S«3 0 teKftttfcattMM^raWfc 
«*fc£;rVCV 5. 

[0035] imm?M 2 k iixtf, mmmmmm 1 © 

[0 0 3 6] £A±*«W#fcJ:o-C*Sti.fc3BWS:3eft 

iti* ^jg wte-cfc 5 r. t rtv * 5 * -e t> fcv \ 
[0037] mz-Mti.z>'7--y7<o&te*^2^mb 

[0 0 3 8] ttft^^^i-sfefeo^v^ttBRaS:: 

[0 0 3 9] ^y^-^ttttVwtitJt-f 5*tJt#f±', 



(5) 

8 

[0040] K*&s«©#irc^te^Kl-STv-y- y- 

Kf4, ^EB^^7 p ^J;5jK-/V- y*y y K • Tir (b 
all grid array) ffiTg.\Zffi&1r2>\Z?fk b 
f, t^y-^yK-TW (pin grid a r 
ray) «if*Sfcfl*fifc LT t> «fcV\ 

[004 1] «±©!&?Jm4±i L-c*^pj*}c«t^-c 

ft**uft:?»MS:-tOllf*i:*-3^flJffl»ir-e**MCM 
[0 0 4 2] 

[0 04 3] :M^0^y^&'>SV^J(RfcTa»&E**K 
20 <Dfg 1 £S5©-ttc«^Sft5 4 5 KEflli-* iiti:, 

»««j*»o*ftWK:sai-t- 5 r t jc 4 9 > A*yy— v?© 
£ ^ y $ t turn L < - i 

#-C#5>*l«>, ^«l6A»o#^v-tfb*»t>^s'^-v ? © 

[0 0 4 4] ^8t«t5^©fs//iLT 
[HIE©UB**t&W] 

UK), (a) l±-'«B«ie-«WJDWf¥iBH, (b) «t 

(a)- ©b-bitifC»-5jEffi»fa5ia v .r(c) (± (a) © 

c - cfcfcffiS jEffi»ffiBK$>6 0 ■ ■■: 

IESIll*5«tU ! -a5#B&j£ffiia-efo5. (c) *JJ:UJ 
-( d ) tt±<? v zftm-t- toWWi jEB50*s «t ^-p?'^B& 
40 jgs@-efc.5o 

[B13] *»W©-3»163^*-efcSiMlflcSl11©»3ft*' 
jfefc«fflStb5ElSaiS«:*U-C*J!J, (a) f±-W2J 
WEffiE, (b) tt±^4sspffi^-C, T¥#a s HEEP 

[04] IB! C LTis' 9-, (a) M:— AtONl 

iEffim, ('b) tt±^as¥ffiBa-?. t^^jkbsht? 

fc5c 

[ El 5 £ *^ ©-3Htfl^T fe 5 
jfefcia rf 2. /J^ y ^BRxa Sr^ Ut*J 9 , ( a ). J±^> 
so tt^o-A«)RPr£SB > ; (b) f*Satt«©-«Bia»fIffi» 
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(6) 

9 

[0 6] RC<*Sb#««tiefe*U-C*St>, (a) tt 
SSttP*©-6W0»rjEBnBU (b) tt88tt«©-»«0»riE 

[0 7] |K) C < *^ y ^gllSt/T LT*5 t) , (a) 

tt«8tti*©-««lWfjEiiH» (b) fittRtto-fttDNPF 
IE®0-efc5. 

[@8] #389!©gli6M«g 2 ffcSWStt** Lt 
*5 9, (a) tt-SMn*-*MaJ»¥B5BU (b) tt 

(a) Ob-b«lfc»5jEffiWf?BBI, (c) tt (a) <D io 
c-c»fc»'5jEa5WfBDH-C*5. 

10-/hf»^ . 11-H±I, 1 



[01] 




if 

o—Xf-y? vm&}-y7) , 2i-liil, 22 

-fS2iffi, 2 2 2 5 

■■•«©Hm*iWHF-, 3 0-etjQMK. 3l-S«* 

ffl/^T" (rt^y/) , 3 5-l2a 3 6-*ffMI 

e*l 4o-iftft, 4i-#*ft. 4 2-jnm 

4 3-^-y7 F (MJB^ 4 4-#/^^ 4 5-I2S 
ffi, 4 6-StEfl0i?. 4 7-lftEi, 4 8--« 
*\ 5 O-iMRttJkflE, 5 1-MCM- IC (^f^Sc 
B) o - 

[02] 
Co) jO .12 

S I3' 13' 

13 <b) 10 II 
O d I □ □ rJ~u 

□ □□□□□DO 

□ □□□□□□□ 

□ □□□□□□□ 



(c) 20 22 

23 21 23 

.21 (d) 20 . 

Q^p □ B~\ □ □ □ □" 

cko □□□□□□□□ 

□ □□□□□□□□□ 

□ □□□□□□□□□ 

□ □□□□□ □ □ □ □ 
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(7) 



IB 3] 



[E4] 




31 
J_ 



r 



oooooooooo 
oooooooooo 
oooooooooo 

OOO O O Q O O O O 

o o o o **~^o ooo 



www 

ooo 37 ooo 
ooo 7 ooo 

OOOOOOOOOOO 
OOOOOOOOOOO 
OOOOOOOOOOO 



44 



rsuj 



43 



IS ffi 



46 



47 



47 



46 




46 45 
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(8) 

[07] [08] 




